and Robbins (GBART and LBART, 2007) , programmed with E-Prime software. In both cases, the computer screen displayed a picture of a balloon and indications of the number of pumps made on the current trial and of how many points had been won or lost on previous trials (see Figures 1a and 1b ). In the gain task (Figure 1a ), 2 additional points were earned for each balloon pump (up arrow key-press) that was not followed by the balloon bursting (up to a maximum of 40 points per balloon). If the player pressed the space bar to bank the profits, points gained for that balloon were added to the cumulative total. If the player pressed the up arrow key too many times causing the balloon to explode, no additional points were added to this total.
The reward structure of the loss task ( Figure 1b ) was identical, but players were given an initial allocation of 40 points per balloon and told that they would avoid losing points from this allocation by inflating the balloon without bursting it. Two additional points were saved for each pump, and banking any saved points that had been collected (by pressing the space bar) meant that they were subtracted from the maximum number of lost points for each balloon (40), and this number (40 minus collected saved points) was added to the displayed cumulative total of lost points at the end of each trial. Bursting the balloon led to the loss of all 40 points for that balloon.
Unlike Benjamin and Robbins (2007) we did not supplement the display of cumulative points total (across trials) with a separate display of the number of gained or lost points for each balloon because this would have meant that participants in the loss-frame condition saw the score for each balloon gradually approach a minimum of zero, perhaps leading to implicit targets about the proportion of points that should be saved on any trial. The absence of a comparable display of maximum points score per balloon in the gain-frame condition would have meant that the frame manipulation was confounded with explicit provision of ongoing information about Bursting with anxiety 11 progress towards a specific value. Since our indication of number of pumps made per balloon translated directly into points won under the gain frame, and points lost under the loss frame, any additional display seemed largely redundant in any case.
Because the task had to be completed twice by each participant pair, we also reduced the highest number of pumps that could produce an explosion to 20, which also brought the advantage of making each round faster-paced (see also Rao, Korczykowski, Pluta, Hoang, & Detre, 2008 , who reduced the maximum number of pumps per trial to 12, and Gabriel & Williamson, 2010, who restricted maximum pumping time per balloon to 20 seconds). We also wanted to ensure that players would have sufficient time to register the reference person's reaction before choosing to continue pumping and therefore increased the minimum number of pumps that could produce an explosion to 5. Each condition included 30 trials (as in Lejuez et al., 2003) , and so each pair of participants completed 60 trials in all.
Self-report measures
When co-participants had completed both GBART and LBART, they separately completed questionnaires concerning their reactions and their perceptions of the co-participant's reactions. Two sets of identical questions applied to the gain and loss versions of BART. In each case, participants were specifically asked to focus on the trial where the player had made the most pumps when answering. A 7-point scale was used to rate all items with endpoints labelled "Not at all" (1) and "Very" (7).
Facial expressions. Participants were asked to rate how anxious and how calm their facial expression had been as the specified balloon was inflating, and how anxious the other participant (player or reference person as appropriate) had seemed. Players were also asked to rate the extent to which the reference person appeared more anxious than they did themselves.
Anxiety. Players rated how anxious they had felt as the specified balloon was inflating and the extent to which looking at the reference person had made them feel more anxious.
Risk appraisals. Players rated how much they felt they were taking a risk as the balloon inflated and how much they felt that the reference person thought they were taking a risk.
Berkeley Expressivity Questionnaire (BEQ)
Individual differences in emotional expressivity were assessed using the BEQ, a 16-item questionnaire containing items such as, "Whenever I feel positive emotions, people can easily see exactly what I am feeling" (Gross & John, 1995) . Participants rated the extent to which they agreed with each item on a 7-point scale ranging from strongly disagree (1) to strongly agree (7).
Overall scores are based on the mean of three sub-scale scores (α = .73, for the present sample).
Equipment
Two separate cubicles were used for players and reference persons, each containing a networked Dell computer linked to two separate 19-inch monitors, and a wall-mounted video camera (FVS CL3000WDR/MV) positioned behind these monitors. One of the monitors in each cubicle showed a real-time video feed of the co-participant's face. The other showed the ongoing progress of BART as controlled by the player, with the signal transmitted to the reference person's cubicle using a splitter cable. The positioning of the monitors showing BART and the video feed of the co-participant's face were mirrored across cubicles allowing participants to look directly at each other's faces. expression manipulation on reference persons' ratings of players' expressions (F (1, 37) = 1.32, p = .258,  p 2 = .03). These results confirm the effectiveness of the expression manipulation using a measure based on observer ratings rather than self-report.
To check that the dispositional expressivity measure related to reference person's ongoing facial behavior during the BART procedure, we computed correlations between their BEQ scores and players' judgements of co-participants' expressed anxiety. Reference persons' BEQ scores were significantly and positively correlated with the extent to which players judged reference persons to appear more anxious than they did themselves across both framing conditions (gain: r (40) = .33, p = .037; loss: r (40) = .35, p = .027), and with players' ratings of the overall level of reference person's anxiety expression in the loss condition (r (39) = .35, p = .027), although the corresponding correlation was not significant in the gain condition. These findings generally confirm the validity of BEQ. Reference person BEQ showed no significant correlations either with players' self-ratings of expressed or experienced anxiety or with reference persons' judgements of players' anxiety.
BART scores
Because of our adjustment to the maximum number of balloon pumps before an explosion, we expected more trials to end in the balloon bursting than in the original version of BART. This meant that the usual measure of risk behavior based on mean number of pumps on trials that did not end in the balloon bursting (corrected BART) was based on a relatively smaller sample of the data. We therefore supplemented corrected BART score with two other measures:
the first was the mean number of pumps on trials that ended in the balloon bursting (burst BART), and the second was the mean number of pumps across all trials (uncorrected BART).
All three of these scores were subjected to 2 X 2 ANOVA using reward frame and expression condition as independent variables.
We found two consistent significant effects across all three dependent measures. First, there was a significant main effect of reward frame (corrected BART: F (1, 38) = 4.54, p = .040, No other effects were significant for any of these dependent variables 1 .
Anxiety and appraisal ratings
A similar significant two-way interaction between frame and expression condition affected players' ratings of experienced anxiety (F (1, 38) = 5.25, p = .028,  p the gain version of BART, players rated their anxiety as higher in the expression condition than in the suppression condition, whereas the reverse pattern was found for the loss version (see Figure 4) . However, neither of the corresponding simple main effects was significant (Fs < 1).
Expression condition had a significant main effect on players' perceptions of reference However, controlling for this effect did not remove the significant simple main effect on risk scores under the gain frame. Expression condition did not have a corresponding significant effect on players' own risk appraisals or on players' ratings of the extent to which looking at reference persons' faces made them feel more anxious.
Effects of reference person's BEQ
Reference person's BEQ showed significant negative correlations with all three risk 
Discussion

Social referencing and social appraisal
The primary aim of this study was to assess whether one individual's score on a performance-based measure of risk behavior could be influenced by another person's facial expression of anxiety. Our findings support such an influence in two respects. First, we successfully manipulated reference persons' facial expressions and our manipulation had significant effects on players' risk behavior on BART in the gain-frame version of this task (GBART). This finding corroborates earlier evidence collected in less controlled settings (e.g.,
person's anxiety expression in the process. Further, by controlling interpersonal access, the present study was able to establish that the interpersonal effects of anxiety specifically depended on facial rather than verbal communication.
Second, reference persons' dispositional expressivity (as measured by BEQ) was significantly related to players' perceptions of reference persons' expressed anxiety during the task, and was a significant negative predictor of risk behavior across both versions of BART, independent of the expression manipulation. This provides the first clear evidence that individual differences in expressivity predict the extent of interpersonal influence on performance in a consequential task. Manipulation checks confirmed that more expressive reference persons gave stronger visible indications of anxiety. It therefore seems likely that their clearer and more differentiated facial signals concerning potentially threatening aspects of the task discouraged players from risk-taking.
Our reasons for predicting these effects were informed by theories of social appraisal (Manstead & Fischer, 2001 ) and social referencing, and by previous findings obtained by Parkinson and Simons (2009) . In particular, we expected that players would factor in their perceptions of reference persons' feelings about the task when appraising levels of risk under conditions of uncertainty. Thus, when the reference person seemed more anxious, players should have concluded that continuing to inflate the balloon was more risky than they would otherwise have thought. However, our expression manipulation did not produce significant differences in players' risk appraisals or experienced anxiety that corresponded to the significant simple main effects on indices of risk behavior that we found in the gain-frame condition, making mediation of the latter effects by the former ones seem unlikely.
One possible reason for discrepancies between effects on risk behavior and effects on players' risk appraisal and experienced anxiety arises from difficulties in measuring the latter mediators at a consistent level of risk across conditions. Any reductions in players' risk appraisals and experienced anxiety induced by social referencing are likely to lead to increased risk behavior, causing reciprocal increases on these mediators. For example, our findings (as presented in Figure 4) show that players' experienced anxiety was non-significantly lower in the gain-frame/suppression condition than in the gain-frame/expression condition despite the significantly higher BART scores (greater risk-taking) in the former condition, which would ordinarily lead to higher rather than lower anxiety. If anxiety had been measured at a constant level of risk across conditions (e.g. after a fixed number of pumps on a specified trial rather than at its final pump), this difference might have been significant. Similarly, if players maintained a consistent threshold of risk appraisal for deciding when to stop pumping, no significant differences in risk appraisal scores across conditions would be expected even if appraisal changes (prior to the final pump) had actually mediated the effects. Thus, the obtained effects of reference persons' anxiety expressions on players' risk behavior may still have depended partly on players' risk appraisals and experienced anxiety despite the non-significant effects on our measures of these variables. Future studies therefore need to deploy better calibrated measures.
Players may also have moderated their risk-taking behavior because they believed that their partner, who also had a stake in the outcome of the task, would prefer them not to proceed (rather than because they personally felt that further pumps would be risky). In other words, the partner's apparent anxiety may have affected judgements of costs for the other rather than (or in addition to) the self, and empathy may have contributed to discontinuation of pumping. The significant effect of the expression manipulation on players' perceptions of how risky the reference person felt they were being (but not on players' own risk appraisals) is consistent with such an account. However, significant effects of the expression manipulation on risk scores in the gain version of the task still remained after controlling for this potential mediator. Thus it seems possible that a range of convergent social-appraisal processes operated in this study (Parkinson, 2010) . Some of these processes may have operated at an implicit rather than explicit level (see Parkinson, 2011) , making it difficult to capture them using self-report measures such as those used here.
Framing
Although anxiety suppression by reference persons increased players' risk-taking as predicted, our expectation that this effect would be stronger under a loss frame proved incorrect.
In fact, the expression manipulation only had significant effects in the gain-frame version of BART. A likely explanation is that the loss frame already alerted participants to the threatening The above account faces the problem that attunement to potential costs under a loss frame was predicted to increase risk-taking whereas attunement to potential costs as a result of reference persons' expressed anxiety was predicted to reduce risk-taking (and actually did reduce risk-taking under a gain frame). In this sense, our original predictions based on previous framing research could be seen as working against our predictions based on social-referencing processes.
women than for men, and there were no significant interactions between gender and other independent variables for any of the three risk measures.
2. One reviewer of a previous version of this manuscript suggested that players may have believed that reference persons' anxiety was about missing out on possible points because of them making too few pumps rather than about the balloon exploding. The finding reported here effectively rules out this interpretation. As expected, players judged that reference persons in the anxiety-expression condition attributed higher and not lower risk-levels to their (i.e., players') behaviour.
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Figure Captions
Figures 1a and 1b. Procedures and displays for gain-frame and loss-frame versions of BART. 
Suppression condition Expression condition
